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removed, data for single probe versions of RdRp assay added; information on availability of 
controls updated. 


We acknowledge the originators of sequences in GISAID (www.gisaid.org): National Institute 
for Viral Disease Control and Prevention, China, Institute of Pathogen Biology, Chinese 
Academy of Medical Sciences, Peking Union Medical College, China, and Wuhan Jinyintan 
Hospital Wuhan Institute of Virology, Chinese Academy of Sciences, China). We 
acknowledge Professor Yong-Zhen Zhang, Shanghai Public Health Clinical Center & School 
of Public Health, Fudan University, Shanghai, China for release of another sequence 
(MN908947). 


We use the term “SARS-related Coronavirus” to include the SARS virus as well as the clade 
of betacoronaviruses known to be associated with (mainly) rhinolophid bats across the 
Palearctic. The latest taxonomy classifies these viruses in a subgenus termed Sarbecovirus. 
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Background 

We used known SARS- and SARS-related coronaviruses (bat viruses from our own studies 
as well as literature sources) to generate a non-redundant alignment (excerpts shown in 
Annex). We designed candidate diagnostic RT-PCR assays before release of the first 
sequence of 2019-nCoV. Upon sequence release, the following assays were selected based 
on their matching to 2019-nCoV as per inspection of the sequence alignment and initial 
evaluation (Figures 1 and 2). 


All assays can use SARS-CoV genomic RNA as positive control. Synthetic control 
RNA for 2019-nCoV E gene assay is available via EVAg. Synthetic control for 2019- 
nCoV RdRp is expected to be available via EVAg from Jan 21st onward. 


First line screening assay: E gene assay 
Confirmatory assay: RdRp gene assay 


Orf1a Orf1ab S EM N 
MN908947 Wuhan-Hu-1 


NC_004718 SARS-CoV 





= E qa > a <a 
15,361 - 15,460 26,141 - 26,253 
RdRp E 


Figure 1 relative positions of amplicon targets on SARS-CoV an 2019-nCoV genome. ORF: 
open reading frame; RdRp: RNA-dependent RNA polymerase. Numbers below amplicon are genome 
positions according to SARS-CoV, NC_004718. 


Materials and assay formulation 


Clinical samples and CoV cell culture supernatants 

Respiratory samples were obtained during 2019 from patients hospitalized at Charite 
medical center and tested by the NxTAG® Respiratory Pathogen Panel (Luminex) or in 
cases of MERS-CoV by the MERS-CoV upE assay as published before (1). 


Cell culture supernatants from typed coronaviruses were available at our research and 
clinical laboratories. The typed avian influenza virus RNA (H5N1) was obtained from the 
German Society for Promotion of Quality Assurance in Medical Laboratories (INSTAND) 
proficiency testing panels. RNA was extracted from clinical samples by using the MagNA 
Pure 96 system (Roche) and from cell culture supernatants by the viral RNA mini kit 
(Qiagen). 


Assay design 

For oligonucleotide design and in-silico evaluation we downloaded all complete and partial (if 
>400 nucleotides) SARS-related virus sequences available at GenBank by January 1st, 
2020. The list (n=729 entries) was manually checked and artificial sequences (lab-derived, 
synthetic etc.), as well as sequence duplicates removed, resulting in a final list of 375 
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sequences. These sequences were aligned and the alignment used for assay design. The 
alignment was later complemented by sequences released from the Wuhan cluster. All 
presently release sequences match the amplicons (Figure 2). An overview of oligonucleotide 
binding sites in all unique sequences of bat-associated SARS-related viruses is shown in the 
appendix. 


pSARS- 

RdRP gene pSARS-F Pose We eRe Me Te pSARS-R 

ie 2 SN 
WH-Human_1|China|2019-Dec GTGAAATGGTCATGTGTGGCGG CCAGGTGGAACCTCATCAGGAGATGC TATGCTAATAGTGTTTTTAACATTTG 
BetaCoV/Wuhan/IPBCAMS-WH-01/2019|EPI_ISL_402123 ARE ETA A ANA A RIA ESA E A AAA RAS OA eR RESO: STR ERS ARA OA AA E O O AAA whi easel Boe 
ON NEON 7 a a as a A AS Ue AA AA AA RE AO RARA A A 
BetaCoV/Wuhan/IVDC-HB-04/2020|EPI_LISL_402120 wt te te ee te ee +... ee 
Ba COV aa VOC HB OSMER TSL A02 (martes aa e A. A ow ee Get ee wee a | ee Gh ais me pe. o a mek et 
BetaCoV/Wuhan/WIVO4/2019|EPIISL_402124 = =—§« «we eee ee we ee ee eee ww ee we ewe eee ee meee ene ee ee eee eee ce eee ee sere ene renee sees eens 
Mg772933 Bat SARS-related CoV (bat-SL-CoVZC45) a fs sr a a e e Ao. Cm ts AR a aa Ce Go ¿as ste Ear 
NC_004718 Human SARS-related CoV (e.g. Frankfurt 1) A O ater tlasl gh B18 7 Ae seas Gece eres seats SOROS avon SO shale CAR De A 
NC_014470 Bat SARS-related CoV (BM48-31/BGR/2008) +. + + + - + + + + + For ad A AA ‘Cee rey Ch Cee ee ee A A ÓN Cia A 

E_Sarbeco_F E_Sarbeco_P E_Sarbeco_R 

E gene e 
WH-Human_1|China|2019-Dec ACAGGTACGTTAATAGTTAATAGCGT ACACTAGCCATCCTTACTGCGCTTCGATTGTGTGCGTACTGCTGCAATAT 
BetaCoV/Wuhan/IPBCAMS-WH-01/2019JEPI_ISL_402123 = - = 6 et ee ee ee ee ee es 
BetaCoV/Wuhan/IVDC-HB-01/2019|/EPIISL_ 402119 iw tt ee te ee ee ee 
BetaCoV/Wuhan/IVDC-HB-04/2020|EPI_ISL_402120 iw tt ee ee ee 
O AAA RO dare “Seek Laie eee emi ne paces ean a oes eee eis 
BetaCoV/WuhanWIVO4/2019|EPLISL_ 402124 +... .o.oooooooo9»oaacs$$sS.$> o... ... o... +... .. +... .... . .......—.1..«—.«................... 
Mg772933 Bat SARS-related CoV (bat-SL-CoVZC45)  -............ ee es 
NC_004718 Human SARS-related CoV (e.g. Frankfurt 1) MATO sate ae Noe a, a ea e aaa a. NA everday a daa aa” anal 0 a al A A O A as A ada da a dia 00 1, ar 
NC_014470 Bat SARS-related CoV (BM48-31/BGR/2008) e O O eT ane a eile (einer ier os Sel eee Materia ates” ia te ls ot a as shale sate Ara a am to e 


Figure 2 Partial alignments of oligonucleotide binding regions. Panels show six available 
sequences of 2019-nCoV, aligned to the corresponding partial sequences of SARS-CoV strain Frankfurt 
1, which can be used as a positive control for all three RT-PCR assays. The alignment also contains the 
most closely-related bat virus (Bat SARS-related CoV isolate bat-SL-CoVZC45, GenBank 

Acc.No. MG77/2933.1) as well as the most distant member within the SARS-related bat CoV clade, 
detected in Bulgaria (GenBank Acc. No. NC_014470). Dots represent identical nucleotides compared to 
sequence Wuhan-Hu 1. Substitutions are specified. More comprehensive alignments in the Appendix. 


Real-time reverse-transcription polymerase chain reaction 

All assays used the same conditions. Primer and probe sequences, as well as optimized 
concentrations are shown in Table 1. A 25-ul reaction was set up containing 5 ul of RNA, 
12.5 ul of 2 X reaction buffer provided with the Superscript III one step RT-PCR system with 
Platinum Tag Polymerase (Invitrogen; containing 0.4 mM of each deoxyribonucleotide 
triphosphates (dNTP) and 3.2 mM magnesium sulfate), 1 yl of reverse transcriptase/Taq 
mixture from the kit, 0.4 ul of a50 mM magnesium sulfate solution (Invitrogen — not provided 
with the kit), and 1 ug of nonacetylated bovine serum albumin (Roche). All oligonucleotides 
were synthesised and provided by Tib-Molbiol, Berlin. Thermal cycling was performed at 
55°C for 10 min for reverse transcription, followed by 95°C for 3 min and then 45 cycles of 
95°C for 15 s, 58°C for 30 s. 
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Table 1. Primers and probes 


Optimized concentrations are mol per liter of final reaction mix. 

(e.g., 1.5 microliters of a 10 micromolar (uM) primer stock solution per 25 microliter (ul) total reaction volume yields a final 
concentration of 600 nanomol per liter (nM) as indicated in the table) 

-note that standard, non-optimized reaction conditions as indicated by suppliers of one-step RT-PCR kits will generally yield 
sufficient sensitivity- 


Assay/ Oligonucleotide Sequence (5'-3”) Comment 
Use ID 


RdRP RdRP_SARSr-F2 GTGARATGGTCATGTGTGGCGG use 600 nM per reaction 
gene 
od RdRP_SARSr-R1 CARATGTTAAASACACTATTAGCATA use 800 nM per reaction 


RdRP_SARSr-P2 FAM-CAGGTGGAACCTCATCAGGAGATGC- Specific for 2019-nCoV, will not detect SARS- 
BBQ CoV 
use 100 nM per reaction and mix with P1 


RdRP_SARSr-P'1 FAM- Pan Sarbeco-Probe, will detect 2019-nCoV, 
CCAGGTGGWACRTCATCMGGTGATGC- SARS-CoV and bat-SARS-related CoVs 
BBQ use 100 nM per reaction and mix with P2 


E Sarbeco F1 ACAGGTACGTTAATAGTTAATAGCGT use 400 nM per reaction 
A E Sarbeco_ R2 ATATTGCAGCAGTACGCACACA use 400 nM per reaction 


E Sarbeco P1 FAM-ACACTAGCCATCCT TACT GCGCTTCG- use 200 nM per reaction 
BBQ 


W is A/T; R is G/A; M is A/C ; FAM, 6-carboxyfluorescein; BBQ, blackberry quencher 





Technical sensitivity testing 


Preliminary assessment of analytical sensitivity for RdRp assay. 


We tested purified cell culture supernatant containing SARS-CoV strain Frankfurt-1 
virions grown on Vero cells, and quantified by real-time RT-PCR assay as described in 
Drosten et al. (2) using a specific in-vitro transcribed RNA quantification standard. The 
results are shown in Figure 3. All assays are highly sensitive. 
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A. First line assay: E gene 
Technical limit of detection (LOD) = 
5.2 RNA copies/reaction, at 95% hit 
rate; 95% Cl: 3.7-9.6 RNA 
copies/reaction. 











B. Confirmatory assay: RdRP gene 
Technical LOD = 3.8 RNA 
copies/reaction, at 95% hit rate; 95% 
Cl: 2.7-7.6 RNA copies/reaction. 











Figure 3. A, E-gene assay, B, RdRp gene assay. X-axis shows input RNA copies per reaction. 
Y-axis shows positive results in all parallel reactions performed, squares are experimental data points 
resulting from replicate testing of given concentrations (x-axis) in parallels assays (8 replicate 
reactions per datum point). The inner line is a probit curve (dose-response rule). The outer dotted 
lines are 95% confidence intervals. 


RdRp assay sensitivity with single probe application using the assay variant that only 
contains the 2019-nCoV specific probe. 


SARS _2019-nCoV 


Ampliifecenes Curves Armpiticarios Curves 





Figure 4. Preliminary experiment comparing single probe assay for SARS-CoV (probe 
RdRP_SARSr-P1, left panel) with single probe assay for 2019-nCoV (probe RARP_SARSr- 
P2, right panel). Note that the fluorescent signal in these assays is suboptimal due to the use 
of PCR-generated targets. 
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Breadth of detection 


To show that the assays will detect other bat-associated SARS-related viruses, we tested 
bat-derived fecal samples available from Drexler et al., (3) und Muth et al., (4) using the 
novel assays. 


KC633203, Betacoronavirus BtCoV/Rhi_ eur/BB98-98/BGR/2008 
KC633204, Betacoronavirus BtCoV/Rhi_ eur/BB98-92/BGR/2008 
KC633201, Betacoronavirus BtCoV/Rhi_ bla/BB98-22/BGR/2008 
GU190221 Betacoronavirus Bat coronavirus BR98-19/BGR/2008 
GU190222 Betacoronavirus Bat coronavirus BM98-01/BGR/2008 
GU190223, Betacoronavirus Bat coronavirus BM98-13/BGR/2008 


All samples were successfully tested positive by the E gene assay. Detection of these 
relatively distant members of the SARS-related CoV clade suggests that all Asian viruses 
are likely to be detected. 


Specificity testing 


1. Chemical stability 

To exclude non-specific reactivity of oligonucleotides among each other, both assays were 
tested 40 times in parallel with water and no other nucleic acid except the provided 
oligonucleotides. In none of these reactions was any positive signal detected. 


2. Cross-reactivity with other coronaviruses 

Cell culture supernatants containing human coronaviruses (HCoV)-229E, -NL63, -OC43, and 
-HKU1 as well as MERS-CoV were tested in all three assays (Table 2). For the non- 
cultivable HCoV-HKU1, supernatant from human airway culture was used. Virus RNA 
concentration in all samples was determined by specific real-time RT-PCRs and in-vitro 
transcribed RNA standards designed for absolute viral load quantification. 
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Table 2. Cell-culture supernatants tested by all assays 


Cell culture [Cell culture supernatants | Tested concentration | concentration 


Human coronavirus NL63 4x10^9 RNA copies/ml No reactivity with any of three 
assays 


Human coronavirus 229E 3x10^9 RNA copies/ml No reactivity with any of three 
assays 


O O 


Betacoronavirus 1 1x10“10 RNA copies/ml No reactivity with any of three 
(strain HCoV-OC43) assays 


Human coronavirus HKU‘ 1x10“5 RNA copies /ml No reactivity with any of three 
(HCOV-HKU1) assays 


Middle East respiratory syndrome-related 1x10%8 RNA copies/ml No reactivity with any of three 
coronavirus assays 
(strain EMC/2012) 
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3. Tests of human clinical samples previously tested to contain respiratory viruses 


Both assays were applied on human clinical samples from our own diagnostic services, 
previously tested positive for the viruses listed in Table 3. All tests returned negative results. 


Table 3. Tests of known respiratory viruses and bacteria in clinical samples 


Clinical samples with known viruses Number of 
samples tested 


HCoV-HKU1 
HCoV-0C43 
HCoV-NL63 


HCoV-229E 


Influenza A (H1N 1/09) o 

Influenza A (H3N2) 

Influenza A(HSN1) 

Respiratory syncytial virus (A/B) PB 

Total clinical samples 
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Annex: 


RdRP_SARSr-P2 


RdRP_SARSr_Oligos GTGARATGGT 


TTAACATYTG 
el: y 


Sr-R 


WH-Human_1 | China | SOMA II AAA A A A A AA OI e AAA A e a A a Ma A A O A 
BetaCoVWWuhan/IPBCAMS-WH-01/2019 | EPI_ISL_402123. ec *e+. «o. ..«..o...o.... o. ..ommocsor a ssrosspflor.ar or aoffosooommooos o osos. sas ome. o... ...... 
BetaCoV/Wuhan/IVDC-HB-01/2019|EPI_ISL_402119 ee $ oocorr$<+>.»rr mms narra]. oo oocoopforcooomms ooo cos. «$... .« o Poo o... ...... 
BetaCoV/Wuhan/IVDC-HB-04/2020/EPLISL.402120 = *ocoooooooooroooro»rS$$cpinncss$ r*$< »rscs$saaflor cacon opfororannroososssssss sf o... .... 
BetaCoV/Wuhan/IVDC-HB-05/2019| EPI_ISL_402121. ——————— *+o roo ooo $ ros $s$$a$sp$pspss$mmsrs isa aos c*$ forro rm rr rr Per rr rro 
BetaCoV/Wuhan/WIV04/2019]|EPI_ISL_402124 reuso... +... .....ommsooss. sm... +foro porro rr oro 
NC_004718 (SARS coronavirus, complete genome) AA aa aaa aa as A ASA AS AAA aaa as e A RA AA 
DQ022305 (Bat SARS coronavirus HKU3-1, complete genome) A A NA AO AA IA A A A ÓN NA RN O 
AB889995 (SARS bat coronavirus RdRp gene for RNA dependent RNA polymerase, p... *** «e. ««o soso momomors rn scams .sosssmms.as$ rs sornsain. s aferro. o oscos. 
AB889998 (SARS bat coronavirus RdRp gene for RNA dependent RNA polymerase, Po. Ssa aaaeei as a RR A a o a a a a a aa a a a aa aaa 
DQ41 2043 (Bat SARS coronavirus Rm1, complete EOS) 8 = e e a wa e a a E R a ms A e Doais Ma E a A AR AR A A AAT LOA 
JX993987 (Bat coronavirus Rp/Shaanxi201 ME comp! ete genome) NA AA A AE RIA AAA a a OA AA ONTARIO ETA a AE A A CRIAR EIA A AAA A 
KF294442 (SARS-related bat coronavirus isolate Longquan-4 RNA-denendent RNAIDOs.: + + 00 aos e a e ea md a a a a e aa aa RRE Spa gaere a a a a a aa da 
KF294455 (SARS-related bat:coronavirus isolate Anione-111 orflab polyproteinand.. ze sree e a ee e e a ea a e ra a a Ass sa 
KF294456 (SARS-related bat coronavirus isolate Jiyuan-331 orflab polyprotein gene, ... + + +++ tot ttm. a a o lada RR AN A O a a A PUR Lene S 
KJ473811 (BtRFBetaCoVAL2012, complete genome} "+. s.+....ooonoossrraformamr caro $ urna rn... .. +... co ommosfler. so... +... .«... +... .... 
KJ47381 3 (BtRf-BetaCoV/SX2013, complete genome) a UA ARO RO Aa ao aaa CCN lew A URI LAA ARO O AA as O RO E ei Us 
KJ473814 (BtRs-BetaCoV/HuB2013, complete genome) i . Ca A o Card 
KU973690 (SARS-related coronavirus isolate F29 RARP mRNA, partial cds) «+++ ++++..... 0. .0.0.0ofoc=amosr99m<» ocn cs$SssS$sSpS$osS¡S.|orsooos$m»ommss(oromoooooosn$. .oo.p$oos$.oo 
IMG772846 (Bat SARS-iKe COronavirus Isolate Dat-ol-COVDKAGSO RNA-deperdont RIVA. A e a S e Oaea aa e ai lala a aa e aea anean Paa aae ae eE T e aAa a e e eee eo ee ea e 
G77 2549 (Bat SARS-like coronavirus Isolate Dat-SE-COVDACOS RNA-dependentRIVA.... Ne RES e AESA AE LEAT DAREA he ERER SOLES EAEE AENEA E E ENS LE EE RENATO ETERNE SEA A OR 
MG772862 (Bat SARS-like coronavirus isolate bat-SL-CoVZ2_1 13 RNA-dependent RNA aso aaa ss ia ea a ee a ea € O RDA A a a Pd lr ARANA AER AAA AOS 





MG772867 (Bat SARS-like coronavirus isolate bat-SL-CoVZ2_99 RNA-dependent RNA i! Tele) 816, eine A ¢. ie; (a re) Ore.) ee’ © ie) ln (oe AR TC E OOO OA a fe ‘ere POC 6: .S) ce) e) a OR ROA IS ACA © ef Ot 6 8 @ fe). Oe) a) a ee 
MG772870 (Bat SARS-like coronavirus isolate bat-SL-CoVZ2_76 RNA-dependentRNA... otto tt mm ts | cl a lara al Zk i gt ec ol A ENE NANO Sat SE AETR 
MG772879 (Bat SARS-like coronavirus isolate bat-SL-CoVZ2_46 RNA-dependent RNA 1 a as A E AO a a IE AO AI OA OA RO A O S a AAA AAA E 
MG772886 (Bat SARS-like coronavirus isolate bat-SL-CoVZ2_8 RNA-dependent RNA p... ee MIMO A AAA ASA AA aa A A OOOO A A. NAAA A OA A a A A IAS. ASEO A O AA EE AAA AR 
MG772391 (Bat SARS-IKke coronavirus Isolate bat-SE-CoVZ2=1RNA dependent RNA DD... AS ress sien see eine late, gin ye tam meiner (eats whieh elie ada e ee ae de ea data atea e aleta erat md 
MG772903 (Bat SARS-like coronavirus isolate bat-SL-CoVZXC44 RNA-dependent PNA. 5% aida sc wiser. oye. is) wien aris A ORTA O A ER DMO E IC AS ON AAA AAA AO 
MG772933 (Bat SARS-like coronavirus isolate bat-SL-CoVZC45, complete genome) UNA MUA AA AAN A EA a OO OA ORAL A AA AA AA A a a Oe en Be a ee E AE Re Pee cele 
MG772934 (Bat SARS-like coronavirus isolate bat-SL-CoVZXC21, complete genome) +... oo A A A IN O E A E RA 
KY352407 (Severe acute respiratory syndrome-related coronavirus strain BtKY72, CO... «s**t ttt tt tt tm to A nis Eo EL Ns A A E IS TAOCE Drg A: 
NC_014470 (Bat coronavirus BM48-31/BGR/2008, complete genome) pie. Eee. aa sles T A E A A CA A A a 8 Cc QUA UA A EOI A CUA 6 an OA AAA O AAA AAA AAA ee 
KC633199 (Betacoronavirus BtCoV/Rhi_fer/It17/ITA/2009 RNA-dependent RNA polym... ss ss ttt tt tt mm es Katies Sees enews EA A E aero URSA S| /shh weenie MANE IAS 
KC633200 (Betacoronavirus BtCoV/Rhi_fer/It2/ITA/2009 RNA-dependent RNA polyMe... +... mm ts Rasen ns losses es PN See asin mee risers hs: eis Rene, Sica ME aaO ec 
KC633202 (Betacoronavirus BtCoV/Rhi_eur/BB99-04/BGR/2009 RNA-dependent RNA (8S eee eis Se ee wee e eS Wb Se) aime eee Oy 8 ew A A we ale ne ee A DATE A aa ee Owe Sw ee Be ee a, ee eee eae Oe eS 
KC633203 (Betacoronavirus BtCoV/Rhi_eur/BB98-98/BGR/2008 RNA-dependent RNA ... ttt tt tt mm ts EA NE AE INE NOE ES A US RS AS 
KC633206 (Betacoronavirus BtCoV/Rhi_fer/It1S/ITA/2009 RNA-dependent RNA polym... «ss ss sc ttt tt tm tes A seit. T aone IA re Gas mat A 
KC63321 1 (Betacoronavirus BtCoV/Rhi_hip/RO7-09/SPA/2010 RNA-dependent RNA Di 1400 7 O AA AAA AAA AAA es € E A A A A A A A AA E A A A A CT Ke 
KC63321 3 (Betacoronavirus BtCoV/Rhi_hip/R46-03/SPA/2010 RNA-dependent RNA Pp... UA MA AA IAE OEA A ARA ee eS C UCA A MERA EA E A Aaa CAT OEA 6) eee OO A eel aya 6 ee 
KC633220 (Betacoronavirus BtCoV/Rhi_hip/SloS2/SLO/2009 RNA-dependent RNApol... ss sss st ttt ttt mms iS SS A ISS O e E Gaos O es IS 


E_Sarbeco_assay ACAGGTACGTTAATAGTTAATAGCGT - - ACACTAGCCATCCTTACTGCGCTTCG--TGTGTGCGTACTGCTGCAATAT 
AE AA EA AA S] Qo Eee) arbe de 


WH-Human_1 | China | DOTE III AAA a O A AS a A A E a) wee wie AT a aa ao A aa 
BetaCoV/Wuhan/IPBCAMS-WH-01/2019]| EPI_ISL_402123 RR Re mm ee ee ee ee ee ee ee ee ee eee Pa A O O 
BetaCoV/Wuhan/IVDC-HB-01/2019 | EPI_ISL_4021 ID 9 Oe ee a Myer ere A A AA A AA A OA ER EA AAA ace AT N E A E EA AR O 
BetaCoV/Wuhan/IVDC-HB-04/2020 | EPI_ISL_4021 O AAA IA AAA AE A A E AAA A e AE ON OA A O A O OM 
BetaCoV/Wuhan/IVDC-HB-05/2019 | EPI_ISL_4021 PR G8, BEKO A UNO IATA ELS EKO O O IATA O ARAN Chane O IA AT lie deca oia a a E aT 
BetaCoV/Wuhan/WIV04/2019 | EPI_ISL_402124 me ee Pa E A O ANO 
NC_00471 8 (SARS coronavirus, complete genome) Sete wow ele Rew O UR RAR Ra A RO RA o A ATA A ew ore 
EU371564 (SARS coronavirus BJ1 82-12, complete genome) as a e a E TE A e CE ees eels: BP ae A A ia taa ea O AT aa aa E as 
AY559095 (SARS coronavirus Sin847, complete A A A a le Mia a a a a aa a Boy e aa a a a as 
FJ882956 (SARS coronavirus ExoN1 isolate P3pp53, complete genome) cine aaa aaa aaa aa aaa a la ao aa Senne aaa aaa aa a alas a A aaa a e da a oe 
Fiss2960 (SARS coronavirus ExoN) isotate P3PP34,¡COMPIEte genoma) SIS eet) e e a A e ee E aa an A aes GE ies 
FJ882961 (SARS coronavirus MA1S isolate P3pp5, complete genome) ttt ee eee Pl e lia oh s MATIAS a a a aa else 
60153543 (Bat SARS coronavirus HKUS-3, complete genome). RN rr ss PE A id a ad ATENa sa anene ae aAa aa 
KY352407 (Severe acute respiratory syndrome-related coronavirus strain BtKY72, compl... o's ttt ttt ttt tt tt te mms Ma a a a eg aishe siy A e de uo e E 
NC_014470 (Bat coronavirus BM48-31/BGR/2008, complete genome) Gt E E a a eee in e GO as eds toas wis AMES o Ara E a a 


Annex figure. Non-redundant alignments of SARS-related CoVs focused on oligonucleotide 
binding sites of all assays (top to bottom: RdRp, E, N). Viruses not present in these 
alignments have been removed because their binding sites are 100% identical to one of the 
members of the alignment. (“--“) means sequence gaps not covered by oligonucleotides. 
Note that these alignments contain only one sequence of 2019-nCoV while Figure 2 above 
contains all presently released sequences. We will fuse this into one figure. 
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Workflow Protocol 


1. First line screening assay 


E assay: 
MasterMix: Per reaction 
H20 (RNAse free) 2.6 ul 
2x Reaction mix* 12.5 pl 
MgSO4(50mM) 0.4 ul 
BSA (1 mg/ml)** 1 pl 
Primer E_Sarbeco_F1 (10 1 ul ACAGGTACGTTAATAGTTAATAGCGT 
UM stock solution) 
Primer E_Sarbeco_R2 (10 1 pl ATATTGCAGCAGTACGCACACA 
MM stock solution) 
Probe E_Sarbeco_P1 (10 0.5 pl FAM-ACACTAGCCATCCTTACTGCGCTTCG-BBQ 
UM stock solution) 
SSIII/Taq EnzymeMix* 1 ul 
Total reaction mix 20 ul 
Template RNA, add 5 Hi 
Total volume 25 pl 


* Thermo Fischer/Invitrogen: SuperScriptlll OneStep RT-PCR System with Platinum® Taq DNA 


Polymerase 
*™ MgSO4 (50 mM) [Sigma], This component is not provided with the OneStep RT-PCR kit 
*** non-acetylated [Roche]. 


Cycler: 
55°C 10’ 
94°C 3 
94°C 15” 
58°C 30” | 45x 


If assay No 1 is positive, continue to assay No 2. 


Berlin, Jan 17th, 2020 


2. Confirmatory assay 


RdRp assay: 
MasterMix: Per reaction 
H20 (RNAse free) 0.6 ul 
2x Reaction mix* 12.5 ul 
MgSO.4(50mM) 0.4 ul 
BSA (1 mg/ml)** 1 pl 
Primer RARP_SARSr-F2 1.5 pl GTGARATGGTCATGTGTGGCGG 
(10 uM stock solution) 
Primer RARP_SARSr-R1 2 ul CARATGTTAAASACACTATTAGCATA 
(10 uM stock solution) 
Probe RARP_SARSr-P1 0.5 ul FAM-CCAGGTGGWACRTCATCMGGTGATGC-BBQ 
(10 uM stock solution) 
Probe RARP_SARSr-P2 0.5 ul FAM-CAGGTGGAACCTCATCAGGAGATGC-BBQ 
(10 uM stock solution) 
SSIII/Tag EnzymeMix* 1 ul 
Total reaction mix 20 ul 
Template RNA, add 5 Hi 
Total volume 25 pl 


* Thermo Fischer/Invitrogen: SuperScriptlll OneStep RT-PCR System with Platinum® Taq DNA 
Polymerase 

*™ MgSO4 (50 mM) [Sigma], This component is not provided with the OneStep RT-PCR kit 

*** non-acetylated [Roche]. 


Cycler: 
55°C. 10 
94°C 3 
94°C 15” 
58°C 30” | 45x 


If assay No 2 is positive, continue to assay No 3. 


Berlin, Jan 17th, 2020 


3. Discrimatory assay 


RdRp assay: 
MasterMix: Per reaction 
H20 (RNAse free) 1.1 pl 
2x Reaction mix* 12.5 pl 
MgSO.4(50mM) 0.4 ul 
BSA (1 mg/ml)** 1 pl 
Primer RARP_SARSr-F2 1.5 ul GTGARATGGTCATGTGTGGCGG 
(10 uM stock solution) 
Primer RARP_SARSr-R1 2 ul CARATGTTAAASACACTATTAGCATA 
(10 uM stock solution) 
Probe RdRP_SARSr-P2 0.5 ul FAM-CAGGTGGAACCTCATCAGGAGATGC-BBQ 
(10 uM stock solution) 
SSIII/Tag EnzymeMix* 1 ul 
Total reaction mix 20 ul 
Template RNA, add 5 Hi 
Total volume 25 pl 


“ Thermo Fischer/Invitrogen: SuperScriptlll OneStep RT-PCR System with Platinum® Taq DNA 


Polymerase 
*™ MgSO4 (50 mM) [Sigma], This component is not provided with the OneStep RT-PCR kit 
*** non-acetylated [Roche]. 


Cycler: 
55°C 10 
94°C 3 
94°C 15” 
58°C 30” |45x 


Assay No 3 is specific for 2019-nCoV 


Note: Other generic real-time RT-PCR reagents can be used for all assays. In this case, use 
oligonucleotides at concentrations indicated. If using Light Cycler instrument with glass 
capillaries, use Light Cycler-specific reagents or add BSA as indicated in the detailed 
documentation above. 


